Aims: Metoclopramide has been used as a gastro-kinetic agent but the safety and effects of different preparations of metoclopramide on preparation for outpatient endoscopy are largely unknown. The study aimed to evaluate the (1) Safety of using ODT (orally disintegrating tablet) or TT (traditional tablet) metoclopramide pre-endoscopy in non-fasting patients compared with placebo (2) Impact of ODT or TT metoclopramide on sedation and recovery times compared with placebo. Methods: A double blind randomized placebo-controlled trial with 3 arms; Metoclopramide ODT (n = 43), Metoclopramide TT (n = 43) and Placebo (n = 43). Results: Metoclopramide ODT had fewer adverse events compared with TT or placebo. Recovery time was significantly shorter with use of either metoclopramide versus placebo (P < 0.001) & total sedation time was also significantly shorter in the metoclopramide groups versus placebo (P < 0.001). Conclusion: Metoclopramide ODT is safe and beneficial in endoscopic procedures requiring limited access to food and liquid.
Introduction
Endoscopy is a common procedure that allows minimally invasive observation and biopsy of mucosal surfaces of the gastrointestinal (GI) tract [1] .
Endoscopy is performed using moderate sedation without hospitalization [2] but anesthesiologist guidelines prohibit the consumption of liquid for within 2 hours of the procedure.
Use of prokinetic agents (e.g., erythromycin, metoclopramide) before endoscopy may allow better visualization of the GI tract [3] .
Metoclopramide is a central and peripheral nervous system dopamine antagonist with prokinetic and antiemetic properties [4] .
• Peak plasma concentration of oral metoclopramide occurs <2 hours after administration [4] [5] .
• Orally disintegrating agents have a much faster peak plasma concentration with prompt delivery of action within 30 minutes.
• Time of drug disintegration orally is approximately 60 sec.
Central nervous system action of metoclopramide may impact sedation and recovery of patients when used with some sedatives (e.g., propofol) [2] .
An orally disintegrating tablet formulation of metoclopramide that is bioequivalent to traditional metoclopramide tablets has been developed to be taken without liquid [5] .
This formulation would allow administration of metoclopramide <2 hours before an endoscopic procedure and may improve visibility by allowing performance of the procedure during the time of peak plasma drug concentration.
Objectives
• To evaluate the safety of metoclopramide ODT during outpatient endoscopic procedures • To evaluate the effect of ODT compared with TT or placebo on the endoscopic total sedation and recovery times 
Study Location
Patient recruitment, study and data collection was carried out at an outpatient endoscopic facility in NY.
Study Design
The study design was a double blind randomized placebo-controlled trial with 3 treatment arms (Placebo, Metoclopramide ODT and Metoclopramide TT). Sequential randomization was carried out using envelopes.
Patients received a solid meal (i.e., approximately 28.3 g of chicken, turkey, or tuna with 14.1 g of potato or fruit salad without mayonnaise or diary products, and 354.9 mL of water) 5 hours before their endoscopic procedure.
Patients were randomized to receive either placebo, metoclopramide traditional tablet (TT) 10 mg 30 minutes before endoscopy, or metoclopramide ODT 10 mg 20 minutes before endoscopy VIT B12 was chosen as placebo because it has a distant taste like ODT tab on the tongue which also has a distinct taste. No liquids were allowed except for the patients' own saliva.
Procedure
Patients scheduled to receive late afternoon outpatient pan endoscopy for the obtainment of 10 biopsies were included (Duodenum-2, Antro-gastric body-4, cardia-1, fundus-1, esophagus-2).
Propofol 7 μg/kg/min, was administered intravenously by an anesthesiologist before endoscopy The depth of sedation was conscious sedation ASA II. Patient was considered sedated when there was no agitation/resistance to the procedure and was considered non-sedated when able to perform a head raise test on command.
Outcomes
This was a safety and efficacy pilot study and the following outcomes were measured 1) Safety of metoclopramide (ODT, TT) vs placebo in late outpatient endoscopy 2) The effect of metoclopramide (ODT, TT) vs placebo on total sedation and recovery time
Statistics
Mean dosage of Propofol was 65 mg in ODT, 75 mg in Oral Metoclopramide and about 100 mg in Placebo with a mean BMI of all groups 27.8. Total sedation time and recovery time were ascertained and comparisons among the treatment groups were performed with one-way ANOVA. Adverse events were monitored throughout the study.
Results
Patient demographics (age ethnicity and BMI) between study groups were similar. All patients recruited complied with instructions and there were no drop out from the study ( Table 1) . Study results demonstrated significantly reduced sedation times for both TT and ODT preparations of metoclopramide when compared with placebo but these times did not differ significantly between TT and ODT (Figure 1) . A similar trend was observed in recovery times for patients (Figure 2) .
Tolerability was significantly better with metoclopramide ODT preparation compared with metoclopramide TT preparation or placebo. Metoclopramide ODT group did not experience any side events but metoclopramide TT and placebo groups experienced dizziness (ODT group 46%, placebo group 28%) and confusion (ODT group 26%, placebo group 16%) respectively ( Table 2) . Body weight, n (range) BMI 27.4
28
ODT: orally disintegrating tablet. 
Discussion
Metoclopramide promotes gastric emptying based upon its ability to be an agonist of motilin receptors. The usefulness of metoclopramide as a prokinetic agent in upper gastro-intestinal endoscopy for bleeding emergencies iswell documented for its role in optimal visualization and reduced rates of second look endoscopy [6] . Metoclopramide has also been studied quite extensively in capsule endoscopy on its completion and yield and has been found to increase completion but not yield. However, the role of metoclopramide in outpatient endoscopy, its impact on sedative dose, total sedation duration and recovery time have not been studied before in humans, although a study using pre-EGD metoclopramide has been shown to be counterproductive in canines [7] . The oldest known and the only related human study to date, has been from France where Metoclopramide was used IV before gastroscopy in patients over 75 years of age and was found to alleviate nausea and anxiety. However, no effect on sedation recovery times or safety was documented in this study [8] .
Metoclopramide reduced total sedation and recovery time required for outpatient endoscopy versus placebo. This reduction in time may relate to greater endoscopic visibility facilitated by metoclopramide administration. Metoclopramide ODT was equivalent to a traditional tablet formulation of metoclopramide and elicited fewer adverse events than both placebo or metoclopramide TT, suggesting that metoclopramide ODT may be beneficial in endoscopic procedures requiring limited access to food and liquid
We demonstrate the usefulness of metoclopramide preparations (TT and ODT) to significantly reduce the total endoscopy duration as a direct consequence of enhanced visibility achieved by better gastric emptying and therefore resulting in reduced requirement for sedative and reducing recovery times.
To the best of our knowledge, this is the first time in scientific literature a direct comparison of clinical effects has been made through a randomized controlled trial by using metoclopramide preparations ODT vs.TT before outpatient upper GI endoscopy.
Conclusion
We conclude that ODT preparation is better than the TT preparation in rendering similar benefit without the burden of intolerance. We recommend routine use of ODT metoclopramide in patients undergoing routine upper gastrointestinal endoscopy.
